
. t

I  : .
t . . N00217.000391

. HUNTER5 POINT
ssrc No. 5090.3

: .

;
- . ' ,  r v

5e:" I l:r6lit9, )Cri5
2 4 JUN 1988

Hr. O'ai,Jrtt  i toenig
Jeparcrnent of i leal tn
Si,ata cf Cal l  frrrol a

Serv i  ccs

. r .
!.1

t

! .
?:

Toxlc Substancer Cooti 'ol
Horth Coest Sact lon
2151 SerkeieY iJaY' tuinex
EerteleY, CA 947+f

Oear l. lr, Hoenlg:

0 i  v i  i i  on

7

[}rTl$rli|oi.oil.ill;'il";oli'"ii-niin-aittur i" ioi"'ous Dl vl sl6n ( see
enclosure p)) to conduct. r"." i""h pro3t*.Uri t-r i i i  f  l  quanttfV tha {nit lal

level of heavy netels in tr to tunOii t i lni-gr i t ,  e) tr*et l t  uslng r cireolcr l

f txat iop p*."rr l -Ji-qr int l fy.Ure leYel 6f-,reavv mra!s, l l - l "*nttrc froo tne

treated sandbl'asttng grtt, and ii ;i;;t" oi tlti treaecl non-iradirdoul grlt ln

accordance vitn federal, sFE, intl local lals and regulationq'; -Prior to

rnrttairon of uri-iuti-icale treatsent cf the sandbtairing grlt {n the fleld.

a benchscale pilot study wilr ui-periorned.to ceteroine tie-typis ana quantlu

of:aaterlats nee<JeO-ic ireat th; l in6lfjttlng grit and alro-to dernonstrate the

effectlveness of the tnertnent' Lffi;;svi it-lf-::fl:t:l:,t|* i|;ol'^n-

In our Hovesber 5, 1987 let+-er tc r ' lr. Rlc Hotlnl of ygtl olf lce;::"!F I

that ther^e .". rii*;;i;ii-i,uro tui'tc, tq"d:..91-::till ::tl::-gqi$:ilil ffir,i'i";:iTi;fiil,'riii"";'i;i"";,-rruni"ii fol'13 krieiSlrPA)
Analysr s or thc sandbr astr ns s'ii. !;3!iii;l-:f!.:*.::31":'?t*i:::t
illl{:' Irll"lli iilT;ili'ii'.iriJr a iioit cc:rcentiiiron' ana itslpecti
c opper end I ..0-i.y"i !-"i"il'ril" lli j:il?t :,Il:::*l l' f l'*r::Yiti'llliliitliila'[y-riiii'zz- ri-trie ciiiroinia A*nrnlstratlve coda. ii,. :, .l

ti''' 
' :t

Slncg our Iatter to vou, He ha''e prctected trrl lnffl:tliig^9*ti{niSlnce our lat ter Eo you'  l i t€t  rr<tYe Lt l rr ' . ; r 'Lsu !"s --J r '  
, i inO ct*di tr i$ ' : - t

r reathar lng by 
"onioi ' ta i i ing 

tne-senal l rst lng gr i t  Int1 one pl le

It rith terp. 1n ad'crtlon' ue have sa'Je arrats*:*:::t"H?"Tiit]-:ltt1

iTif;liJ;il;;i is sucieistur !n 5en!11llg-:*-:'i1;
;i::i'ff,:H$:SffiS$i;::it: 

'tl'fr='i ; il;Einl oi tt'" raireli*ttns gr{t
riii-ffi]ffifleld rt liPA. f

,n rffi 24) or *re cnqah:rll: ::::3ffi"n::Htfl':;
llrffiHf:ffiTtffiTTff-h\| *-"*nb"o uy the -uperrund Aneedrents and
Reauthorlzetlon ;i;i'idba [Cinn'U, tlt te-rrEr--r'arooval' and ';imdlal' ue

defl ned a3 anv tctlon3 n*"""'v;';"1!fll-"tllt11lo,:tll,:t:?.:::"ltlitt"
$tlil::.1'"?'1"i::r;i'1il#{d; il;;;;",-ii*ir ag the dfsDosar of
reraoved naterrurl*ii iir"-otijoni-necessq? to-p-dr;;i: nintnlzei:ir nltlgata

the darnase to thl iluiii i:;ii[-"na-retfai'e or to the envlronment'

efellars
. t: .t . .

efellars
: .;

efellars
1988. r .!.1t! .?:

efellars
Yiti'l coda. ii,. :, .ti'''' :

efellars
.l:tct*ditri$':-t

efellars

efellars
krieiSlrPA)

efellars

efellars
thei1;gr{t

efellars
tt'" raireli*f

efellars
envlronment'

efellars

efellars

efellars

efellars

efellars

rstevens

rstevens

rstevens

rstevens

rstevens
.

rstevens

rstevens

rstevens
ditri$':-t

rstevens



I
309u
5er

t
I l+,5/UP/tlc.'{S

saarch pregr.E lrrcludlng ulr, inata dlsposll for ttre
r-n'f lne-Crit lcel Reooval Actton. Sectlcn lZl(e) of

|

CERCI,A provldos that:

l lo Federal, Strta, or local'perolt i i lal l De ruquirud for t, ie portfon of
rny r.euoval or reocdlal rct'lon condsctcd antlrely on-rite, rnora strh
reaedlrl rcttSn ls selacted and carrled out ln ccopllanco ultn'thls
sectlon.

Tneruforu, xc wlll not be applylng for rny treatnent peral-ss t5 conduct our
proposed rercirch progrrd, horiBver ve idll coordlnrte clorely yit\.att
coacerrred rsgul.tor? rgencles to assure thlt our actlvltles satlrf.y any
e:rvlrorsantal prctectlon standardt. l lr r{l l  also be drvaloplng an EnglnecrlnE......
Evrluatlon/Cost Analyret ( EEICA) rcport rnd Act{cn l{enorandun fsr Tlne- ;Vdri.#iP;
Crltleal Removal lctlons ln order tc aect the substantlve rcqulrerrents
fedsnl and ctatr l ilr.

.  ; t " ;
Enclosure {l} descrlbes our propored raserrch. prcgran and ls prov{ied f
lnfonqctlon. Ie p_la!_!9-bcAlo our benchscale pllot stu<ty. ln ,lulytl9,38.
rl l l  sertd our draft E|lCe.to you for revler and corse;lt. Quest{ori-r^e
thlr oatter can be dfiecicd ta Coqnander, 'Cestern Olvislon, l laval'Elcii
Englneerlng Coamand (Attn: i lr. Aler E. gong, Corle 11;16, (*15) 874750e

te'-

He consl
sandbl ar

a
€nc l :
( I ) Proposed Research on

&ieUrod, !{ay ll, lgEB

' r ?

Eraluatlgn of Corroslon Control thsta Trriatnaat

SIncarely,

P. W. D:EI]|oN
c.aPrAIN, CEC, USN
COMIdANDIN,

nt 0lstrlct (*ttn: Scott Lutc)
( Attn: t l lke Rugg)

Attn: Don Prlatski)
rl c Adrsl rtl siratf on ( Attn:

Copy to:
Depar"urent
Envl ronnen

- l

of i lealUr Servlces, Slcrroentc (Atgn: Fred Tcrnature)'
I gn .rlgercy ( Attn: Jerry Cl I lford )
F;i{fiitrot Eoard (Attn: Rogcr Jaoes}

. , '

ir.

-;

':
;:t,

T.

Reglona
Bry
oep
r-l sh rndi
!l.rtl onal

B l f n d  c o p y  t o : '
COi'I{AYBASE San Frlnclsco (Attnt Capt. Krurn)
IIAYSTA Treasure Island, Hunters Polnt Annex (Attn:
Hardlng Lavson Associates (Attn:  L lsa Teague)

.  1145, i l45CL, . l ' l46GB, l l45RS, l l46KN, 09C5
t 

) HRITER: c. Lee/l l4ocL/75tlz
- TYPIST: c. t-ee/zi Jun 88/ser 3552h

FILE: ilPlDoi{s

S;:aron Chri r-toplurson)

. ;

Kam Tung) -
.:

efellars
saarch consl

efellars
It

efellars

efellars
rcqulrerrents; t " ;prov{ied

efellars
EnglnecrlnE......Vdri.#iP;

efellars

efellars

efellars
874750e

efellars
874750ete'-' r ?Trriatnaat

efellars
lTcrnature)'. , '

efellars

efellars
ir.-;':;:t,T.. ;-.:

efellars

efellars
zi Jun 88/sers

efellars

rstevens
a

rstevens
lgEB- l(Atgn:

rstevens
ir.

rstevens

rstevens

rstevens
. , 'Chri

rstevens

rstevens
3552h

rstevens

rstevens
l+,5/UP/tlc.'{S

rstevens
Sttre

rstevens
EnglnecrlnE......iP;

rstevens
rcqulrerrentsf

rstevens
.t

rstevens

rstevens

rstevens



t
:'

PROPOSED RESEARCH PROGRAI4

PROPOSAL NO. 943.H-50zORRR

EVALUATiUN OF CORROSiON CONTROL
I./AsTE TREATHENT HETHOD

L | J  : '

NAVAL CIVIL ENGINEERING LABORATORY

llay 11, 1988

. BATTELLE
Columbus D iv is ion
505 King Avenue

Columbus,  Oh io  43201

o n

o
I

efellars
t :'

efellars
LABORATORY

efellars

efellars

efellars
: '

efellars
oI

efellars



PROPOSED RESEARCH

o1.

EVALUATION OF CORROSiON CONTROL
}IASTE TREATHENT HETHOO

to

NAVAL CIVIL ENGINEERiNG LABORATORY

from

BATTELLE COLUMBUS DIVISION

H a y  1 1 , 1 9 8 8

iNTRODUCTiON

The Navy  is  requ i red  by  the  Comprehens ive  Env i ronmenta l  Response

Compensat ion  and L iab i l i t y  Ac t  and Super fund Amendments  and Reau ihor iza t ion

Act (CERCLA),  and the Resource Conservat ion and Recovery Act (RCRA) to c lean

up hazardous  subs tances  tha t  have been re leased in  the  pas t  and to  min imize

the  amount  o f  hazardous  wastes  tha t  a re  cur ren t iy  p roduced. '  These iaws

further provide for research, development,  and dernonstrat ion of  r i rethods to

c ' lean  up  and reduce the  tox ic i ty  o f  hazardous  subs tances  in  the  env i ronment .

As  par t  o f  the  Navy 's  Ins ta l la t ion  Restora t ion  and Hazardous  Haste

Hin i rn iza t ion  programs,  th is  p roposed ac t iv i t y  w i i l  resd l t  in  the  chemica l

f i xa t ion  o f  cor ros ion  cont ro ' l  was te  conta in ing  tox ic  heavy  meta ls  th rough a

f ie ld  demonst ra t ion  s tudy  a t  Nava l  S ta t ion ,  Treasure  Is land,  Hunters  Po in t

Annex,  Ca l  i fo rn ia -

He in tend fo r  th is  p roposed ac t iv i t y  to  be  funded as  a  Spec ia ' l

Task through the Contract  (DLA900-83-C-1744) for  the operat ion of  the Heta' ls

and Ceramics Informat ion Center (MCIC),  nanaged by Battel le Columbus

Div is ion .  The pr imary  purpose o f  th is  p roposed ac t iv i t y  i s  to  eva lua te  the

effect iveness of  t reat ing corrosion contro ' l  waste using a .chemical  f ixat ion

process to render i t  nonhazardous under Environmental  Protect ion Agency and

St r r -e  o f  Ca l i fo rn ia  Hazardous  Haste  ru les  and regu la t ions .  Sandb las t ing

g; '  :ontarninated with toxic heavy rnetals f rorn corrosion control  operat ions

a i  .n te rs  Po in t  Annex w i l l  be  sampled  and t rea ted  to  de termine the

ef ;  : i veness  o f  th is  methodo logy .
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I t i s  ac t i v i t y  w i  l1  d i  rec t l y . .suppor t  the  miss ion  o f  the  HCIC

through the  co l lec t ion ,  ana lys is ,  appra isa l ,  and summary  o f  newly  deve loped

sc ien t i f i c  and techn ica l  in fo rmat ion  and da ta  on  the  cor ros ' ion  o f  sh ip

meta js  and meta l  a l loys  and methods  o f  p ro tec t ion ,  inc lud ing  th t i  app l i ca t ion

and main tenance o f  coa t ings .  Because c ' lean ing  by-produc ts  f requent ly

conta in  e leva ted  concent r i t ions  o f  tox ic  and hazardous  heavy  meta ls ,  i t  i s

n e c e s s a r y  t o  t a k e  s p e c i a l  m e a s u r e s  i n  t h e i r  d i s p o s a l .  T h i s  p r o p o s e d

a c t i v i t y  w i l i  a s s e s s  a n  a l t e r n a t i v e  c o a t i n g  a n d  c l e a n i n g  t e c h n o l o g y  f o r

s tab i ' l i z ing  the  heavy  meta is  in  the  sh ip  meta ' l  cor ros ion  produc t  mater ia l  so

t h a t  i t  m a y  b e  p r o p e r l y  d i s p o s e d  o f ,  t h e r e b y  m i n i m i z i n g  a n y  p o s s i b l e  a d v e r s e

env i ronmenta l  e f fec ts .  The resu l t  w i i i  be  a  demonst ra t ion  to  render  waste

mater ia ls  f rom Nava l  cor ros ion  cont ro l  opera t ions  nonhazardous .

BACKGRO-UND

..  From 1976 to 1986, the Havy leased nost of  the Navaj  Stat ion,

Treasur 'e Is land, Hunters Point  Annex to Tr ip le A l ' lachin-e Shop, which :

oper i ted  i t  as  a  cornmerc ia l  sh ip  repa i r  fac i l i t y .  T r ip ' le 'A 's  sh ipyard

opera t ions  has  resu l ted  in  the  depos i t ion  o f  p i les  o f  was te  sandb ias t ing

gr i t  f rom cor ros ion  cont ro l  opera t ions  on  the  Bay  F i11  area  o f  the  Sh ipyard '

Approx imate ly  3 ,000 cub ic  yards  o f  was te  sandb las t ing  gr i t  a re  p resent  a t

the  fac i l i t y .  The waste  is  s im i la r  to  waste  sandb ' las t ing  gr i t  genera ted  by

Havv shipt : : : : ' randomly 
serected samples were taken of  the waste

sandb las t ing  gr i t  and ana lyzed fo r  tox ic  heavy  ne ta ls  per  Ca l i fo rn ia

Hazardous l faste Law and found to contain hazardous leve' ls of  soiuble copper

and lead.  These samples  were  then t rea ted  by  HcLaugh l in  Enterpr ises  Inc . ' s

s i l i ca te -based propr ie ta ry  chemica l  f i xa t ion  Process  to  c rea te  an

,,art i f ic ia ' l  c lay ' ,  that  would prevent the toxic heavy metals f rom leaching

from the samples and render them nonhazardous. Resul ts of . . the post-

t reatment sample analysis showed that the t reated samples wou' ld be

considered nonhazardous by the State of  Cal i fornia and Federa' l  Environmental

' 'O

Protection AgencY (EPA) -
' '  

The Ca l i fo rn ia  DePar tment

in  the i r  December  28 ,  1987 le t te r  to

of  Hea' l th Services (DOHS) has indicated

l{ESTDMhat chernical  f ixat ion pr ior  to

efellars

efellars
Environmental' ' O

efellars



disposal  as__a nonhazardous waste
f o r  r e d u c i n g  t h e  s o l u b i l i t i e s  o f
the  Ca l  i  fo rn i  a  So l  ub l  e  Thresho l  d

can be  a  v iab le  and e f fec t i ve  a l te rna t ive
heavy  meta ls  in  such waste  to  ' leve ls  

be low
L imi t  Concent ra t ion  (STLC)  leve is .

I
' j .

PROPOSED RESEARCH PROGRAH

Bat te l ' le  p roposes  to  car ry  ou t  th is  research  program in  th ree
sequent ia l  phases ,  as  descr ibed be1ow.  The ob jec t ive  is  to  quant i f y  the
i n i t i a l  l e Y e l  o f  t o x i c  h e a v y  m e t a i s  i n  t h e  w a s t e  s a n d b l a s t i n g  g r i t ,  t r e a t  i t
u s i n g  M c L a u g h l i n  E n t e r p r i s e s ,  I n c ' s  p r o p r i e t a r y  c h e m i c a l  f i x a t i o n  p r o c e s s ,
quant i f y  the  leve l  o f  so iub le  tox ic  heavy  meta ls  in  leachates  f rom the
t rea ted  sandb las t ing  gr i t ,  and  d ispose o f  the  t rea ted  gr i t  in  accordance
wi th  federa l  ,  s ta te ,  and 

' loca l  
regu la t ions .  p roposed de ' l i ve rab les ,

n i les tones ,  s ta f f ing ,  and cos ts  a re  p resented  a f te r  th is  sec t ion  on  the
proposed research program.

Coord ina t ion  w i th  Requ ' la to ry  Aqenc ies

This demonstrat ion project  shal t  .o*piy wjan crocLA, i lcp (Nat ional
cont ingency  P lan) ,  and s ta te  and loca l  laws and regu la t ions  and be
consistent wi th regulatory agency guidel ines.  The Navy ( I {ESTDIV) shal l  be
the focal  point  for  coordinat ion wi th the regulatory agencies.  Any deal ings
with the regulatory agencies shal l  be through HESTDIV and Navai  Stat ion,
Treasure  Is land,  Hunters  Po in t  Annex.

Phase I

Permit  and Removal Reguirements

The proposed stabi l izat ion contractor ( l ' tcLaughl in Enterpr ises,
Inc.)  is  responsib ' le for  drawing up the necessary review package inc ' tuding
any permits,  i f  necessary,  re levant to the proposed stabi l izat ion
demonstrat ion for  federal ,  state,  and local  agencies for  the operat ion of
the t reatnient Process at  Hunters Point .  These are required pr ior  to the
onset of  the Phase I I  f ie ' ld demonstrat ion and clean-up act iv i t ies.  This

efellars
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demonstrat i -on program shal l  comply wi t -h removal  act ion requirements under
CERCLA and NCP.  One spec i f i c  requ i remln t  i s  the  deve lopment  o f  an

Eng ineer ing  Eva lua t ions /Cost  Ana lyses  (EEICA)  repor t ,  wh ich  w i i l  d iscuss  the
proposed waste  s tab i l i za t ion  ac t ion  in  te rms o f  techn ica l  feas ib i l i t y  and
ef fec t i veness ,  cos t ,  eng ineer ing  op t ions ,  and pro tec t ion  o f  pub l i c  hea l th
and the environment.  This EE/CA report  and an associated Act ion l , lemorandum
wi l i  be  prepared by  Bat te l le  in  d ra f t  fo rm a t  the  conc lus ion  o f  Phase I  and
pr io r  to  the  comnencement  o f  Phase I I ,  submi t ted  by  the  Navy  to  the
Cal i fo rn ia  D0HS,  the  Env i ronmenta l  Pro tec t ion  Agency ,  the  Reg iona ' l  Hater

Qua l  i t y  Cont ro l  Board ,  and the  Bay  Area A i  r  Qua l  i t y  l ' {anagement  D i  s t r i c t ,  and
other  in te res ted  par t ies  fo r  rev iew and conrnent ,  and f ina ' l i zed  a t  the
c o n c l u s i o n  o f  P h a s e  I i I .  S e e  t h e  R e p o r t s  a n d  D e l i v e r a b i e s  s e c t i o n  b e l o w .

Charac ter iza t ion  o f  the  Unt rea ted  Haste

.  Samp' les  o f  the  un t rea ted  waste 'w i l l  be  ob ta ined by  Bat te l le  and
chemica l l y  ana lyzed to  de termine the  in i t ia l  leve ls  o f  heavy  rne ta l
contaminat ion  and to  p rov ide  a  base l ine  fo r  the  la te r  eya ' lua t ions  o f  the
effect iveness of  the t reatment process. Approximately 72-24 samples of  the
waste  w i l l  be  ob ta ined and ana lyzed fo r  heavy  meta ls  and so lub le  tox ic  heavy
meta ls  us ing  Sta te  o f  Ca l i fo rn ia  So lub le  Thresho id  L imi t  Concent ra t ion
(STLC) and Total  Threshold Limit  Concentrat ion (TTLC) test ing nrethodologies.
Ac tua l  numbers  o f  samples  to  be  ana lyzed,  qua l i t y  con t ro l  neasures ,  and
types  o f  ana lyses  w i l l  be  de termined in  con junc t ion  w i th  Ca l i fo rn ia
Depar tment  o f  Hea l th  Serv ices .  A l l  samples  w i l l  be  co l lec ted  and preserved

accord ing  to  s tandard  methods .  Sampl ing ,  p reserva t ion ,  and ana ly t i ca l
methods  ( inc lud ing  wh ich  rne ta ls  w i l l  be  ana lyzed)  w i l l  be  descr ibed in  the
Sampi ing and Analysis Plan and shal l  comp' ly wi th the requirements of  the EPA
and the Ca' l i fornia 00H5, as per Administrat ive Ti t le 22. STLC and TTLC
test ing and associated chemical  analyses wi ' l l  be provided by a laboratory
approved by the State of  Cal i fornia for  the appropr iate tests or analyses.
C i . : in -o f -cus tody  sample  hand l ing  w i l l  be  employed fo r  a l l  sarnp les .

..it
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E g n c h  S c a l e  P i l o t  T e s t i n q

Pr io r  to  in i t ia t ion  o f  fu l ' l - sca ' le  t rea tment  o f  the  waste
s a n d b l a s t i n g  g r i t  i n  t h e  f i e i d ,  t h e  s t a b i l i z a t i o n  c o n t r a c t o r  w i l l  p e r f o r m  a
iabora tory  t rea tab i i i t y  s tudy  to  de termine the  types  and quant i t y  o f
chemica ls  to  be  used to  t rea t  the  waste  and a lso  to  den:ons t ra te  the
ef fec t i veness  o f  the  t rea tment  techno logy .  Appropr ia te  s ta te ,  1oca l ,  EpA,
Navy ,  and/or  cont rac t  personne i  w i l l  be  permi t ted  to  w i tness  the  labora tory
demonst ra t ion  on-s i te  i f  des i red .  I t  i s  an t ic ipa ted  tha t  approx imate ly  12
waste  sampies  ident i f ied  as  hav ing  re la t i ve ly  e leva ted  heavy  nre ta l
concent ra t ions  (as  shown by  the  above TTLC ana lyses)  w i l l  be  sub jec ted  to
s t a b i i i z a t i o n  u s i n g  t h e  p r o p r i e t a r y  H c L a u g h l i n  p r o c e s s .  A n  a p p r o p r i a t e
group o f  the  t rea ted  sampies  w i l l  be  tes ted  us ing  TTLC and STLC methodo logy
to  demonst ra te  the  e f fec t i veness  o f  the . t rea tment .  Two add i t iona ' l  tes ts
wi l l  be  a lso  be  conducted .  These w i l l  6e  the  EPA Ext rac t ion  Procedure  (Ep)
Toxic i ty test  (SH-846 Hethod 13lo) and t i re l tu ' l t ip le Extract ion procedure
(SH-846 Hethod f32O) .  The la t te r  tes t  s imu la tes  the  long- te rm 

' leach ing

i ' ' ;  charac ter is t i cs  o f  the  t rea ted  waste ,  a f te r  repeated  f iush ing  w i th  syn the t ic
p r e c i p i t a t i o n .  T h e  r e s u l t s  o f  t h e  B e n c h - S c a l e  P i l o t  S t u d y  w i l l  b e
documented in  the  dra f t  EE/CA repor t ,  wh ich  w i l l  be  prov ided to  the
Government.

P h a s e  I I

Treatment of  Haste

'  A f te r  the  benchsca le  p i lo t  tes t ing  conducted  in  Phase I  has  been
shown to  be  acceptab le ,  then a l l  was te  sandb las t ing  gr i t  on-s i te
(approximately 3,000 cubic yards) wi l l  be t reated by the propr ietary
HcLaugh' l in Enterpr ises Inc.  chemical  f ixat ion process, subject  to the
condi t ions imposed by the State of  Cal i fornia and the EPAI The waste wi l l
be t reated so i t  rnay be disposed of f -s i te as a sol id nonhazardous waste per
Sta te  o f  Ca l i fo rn ia  and EPA cr i te r ia .  Pr io r  to  the  Phase I I  f ie ld

'  
demonst ra i ion ,  HcLdugh l in  Enterpr ises ,  Inc .  w i l l  ob ta in  a  le t te r  o f  in ten t
to  accept  the  t rea ted  waste  fo r  d isposa l  f rom a  loca l  C lass  I I I  land f i l l
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opera tor .  
.T t re  

Sampl ing  and Ana lys is  and C lean-up and D isposa ' l  P ians  sha l l

a lso  b .e  comple ted  pr io r  to  the  onset  d f  Phase I I .

The t rea tment  p rocess  shou ld  no t  p roduce any  ob jec t ionab le  odors

o r  e r n i s s i o n s .  T h e  w a s t e  s a n d b l a s t i n g  g r i t  s h a i l  b e  k e p t  c o v e r e d  p r i o r  t o

process ing  to  p revent  g roundwater  contaminat ion ,  sur face  run-o f f ,  and/or

d ispers ion  by  the  w ind .  The t rea ted  waste  sha l l  be  s to red  on  p las t i c  and

covered w i th  p las t i c  un t i l  shown to  be  nonhazardous  by  pos t - t rea tnent

t e s t i n g .  A t  t h i s  p o i n t  t h e  t r e a t e d  w a s t e  s h a l l  b e  t r u c k e d  o f f - s i t e  f o r

p e r m a n e n t  d i s p o s a l  i n  a  C i a s s  I i I  l a n d f i i l .  T h e  c o n t r a c t o r  s h a l l  n o t  a d d

any mater ia l  to  the  waste  tha t  wou ld  make i t  a  hazardous  waste  under  S ia te

o f  C a l i f o r n i a  o r  E P A  c r i t e r i a .

Charac ter iza t ion  o f  the  Trea ted  Haste

Samples  o f  the  t rea ted  waste  w i l l  be  ob ta ined to  de tern ine  the

ef fec t i veness  o f  the  t rea tment  p rocess .  
'A  

min imum of  2  d i f fe ren t  sampi ing

and ana lys is  events  a re  p ' lanned.  The f i rs t  w i l l  take  p lace  dur ing  the  f i rs t

few days  o f  was te  t rea tment  in  the  f ie ld . .  A  l im i ted  number  o f  t rea ted  waste

samp' les  w i l l  be  co1 ' lec ted  and sent  to  a  cer t i f ied .ana ly t i ca l  
' l abora tory  

in

the state of  Ca' l i fornia for  STLC and TTLC test ing to ensure that the

s tab i ' l i za t ion  process  is  work ing  sa t is fac to r i l y  in  the  f ie ld  and tha t  the

t rea ted  waste  w i l l  be  c lass i f ied  nonhazardous  by  s ta te  and federa l  laws and

regu la t ions .  I f  the  resu l ts  o f  th is  ana lys is  ind ica te  tha t  the  waste  is  no t

be ing  s tab i l i zed  sa t is fac to r i ' l y ,  . then  the  s tab i l i za t ion  cont rac tor  w i l l

modi fy his process and retreat a ' |1 of  the i rnproper ly stabi l ized waste

Sampl ing and analysis wi ' l l  be repeated unt i l  i t  is  shown that the waste has

been sa t is fac to r i l y  s tab i l i zed .

The second m4jor  sampl ing  and ana lys is  event  w i l ' l  be  the

posttreatment samp' l ing and analysis program. This Program wi l l  be

s ta t i s t i ca l l y  des igned to  max imize  the  genera l i za t ion  o f  the  resu l ts  f rom

the subset of  samples tested to the ent i re popu' lat ion of  t ieated

sandb' last ing waste.  Proper samp' le col lect ion,  storage, preservat ion,

qua l i t y  assurancs /qua l i t y  con t ro l  ( in te r labora tory  rep l i ca tes ,  sp iked

san2 les ,  e tc . ) ,  and cha in -o f -cus tody  procedures  w i l l  be  used a t  a l l  t imes.

o

I
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Appropr ia te - .s ta te  and federa l  o f f i c ia ls  w i l l  be  consu l ted  fo r  the i r
recomrnendati ons

Humbers  o f  sampies  to  be  tes ted  w i l r  be  de termined in
consu l ta t ion  w i th  Ca l i fo rn ia  DOHS s ta f f  and in  accordance w i th  ipp l i cab le
EPA requ i rements .  For  cos t ing  purposes  i t  has  been assumed tha t  the
for rowinn 

:u*0";; :::r;::":.:lr::: '::;:r.::l:"r:r'::;;;:::;a TTLC
methodo logy-  I t  has  a lso  been assumed tha t  i t  w i ' l i  be
necess l ry  t9  ana iyze  fo r  on ly  those meta ls  tha t  were
ident i f ied  in  Phase I  as  exc led ing  TTLC s tandards  ( i .  e . ,
c o p p e r  a n d  l e a d ) ;
40  samples  ana lyzed us ing  Sta te  o f  Ca l i fo rn ia  STLC
nethodo logy ._  Aga in  ana iyze  fo r  on ly  those meta ls  tha t  have
the  po ten t ia l  o f  exceed ing  s rLC s ta i rdards  based on  the
resu l ts  o f  the  TTLC tes t ing ;

il,*:fi ,Iiil !ir,r'fli!,iiri',!,;*.ffiijii:. (ili,r.,0
ra in  and assesses  the  s tab i l i t y  o f  the 'was t 'e  fo rm and 'degree
of  meta l  s tab i l i za t ion  as  f ree-a lkar i  i s  f lushed f rom th i
s tab i  I  i zed  waste

STLC and TTLC analyses wi '11 be provided by a laboratory approved by the
Sta te  o f  Ca l i fo rn ia  fo r  hazardous  waste  tox ic  heavy  meta l  ana lys is .  Ep
Toxic i ty and l ' ' tEP tests wi l l  be performed at  Batte ' l le,  wi th the nretals
analysis port ion of  these act iv i t ies l ikely being subcontracted to an
approved analyt ical  laboratory.

A t  the  conc lus ion  o f  the  f ie ' ld  t rea tment ,  so i l  samples  w i l l  be
col lected by Battel le f rom the areas where the untreated sandb' last ing waste
was stored and treated to ensure that al l  the waste was treated by the
s tab i l i za t ion  cont rac tor  and tha t  hazardou3 mater ia ls  have no t  been sp i l led
by the stabi l izat ion contractor at  the s i te.  Approximate' ly 10 soi l  samples
wi l l  be obtained and analyzed for the rnajor metals present in the
sandblast ing gr i t  and for any hazardous rnater ia ls used by the contractor to
treat the waste.  I f  the resul ts of  th is sampl ing indicate that  untreated
sandblast ing gr i t  remains at  the s i te,  then the stabi l izat ion contractor
wi l l  be responsible for  providing addi t ional  t reatment of  the waste.  or  to
d ispose 9 f  i t  as  hazardous  waste .  I f  the  resu l ts  o f  the  sampl ing  ind ica te
that hazardous nater ia l  has been used by the stabi l izat ion contractor and
has been spi l led at  the s i te or is p. . r"ni  in the t reated waste,  then the

o
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r e s p o n s i b i e  f o r c lean jng  up  the  mater ia l  o r Is t a b i l i z a t i q p  c o n t r a c t o r  w i l l  b e

t h e  s i t e  t o J a c k o r o u n d  l e v e l s .

I

P h a s e  I  I  I

D i s o o s a l  a n d  C l e a n - u D  o f  T r e a t e d  H a s t e

A f t e r  t h e  w a s t e  h a s  b e e n  s a t i s f a c t o r i l y  s t a b i j i z e d ,  i t  w i l i  b e

d i s p o s e d  a s  n o n h a z a r d o u s  w a s t e  i n  a  C i a s s  I I I  l a n d f i l l .  D e t a i l s  w i i l  b e

d e v e l o p e d  d u r i n g  P h a s e  I  a n d  d e s c r i b e d  i n  t h e  C l e a n - u p  a n d  D i s p o s a i  P l a n ,  a s

descr ibed in  the  Repor ts  and De i iverab les  sec t ion  be low.

REPORTS ANO DELIVERABLES

Prooress Reports

Bat te l le  w i l l  p rov ide  the  Cont rac t ing  Of f i cer  w i th  a  wr i t ten

monthly progress repor!  at  30 day interva1s from the contract  award date,  in

the Contractorrs format.  The reports should summarize act ions to date,

p rob lems encountered  and the i r  so lu t ions ,  and per t inent  observa t ions .

Hea ' l th  and Safe tv  P ian

The Contract ing Off icer sha' l l  be provided with a draf t  Heal th &

Safety Plan 30 days af ter  contract  award. The plan shai l  ident i fy

hazardous mater ia ls that  rnay be used or encountered on-si te,  out i ine safety

pract ices and procedures to be used by the stabi l izat ion contractor 's

employees, provide for the t ra in ing of  emp' loyees, l is t  appropr iate safety

equ ipment  ava i lab le  to  the  empl .oyees ,  iden t i f y  the  respons ib i l i t i es  o f  the

Health and Safety Hanager,  Project  Hanagers,  and staf f  invoJved in hazardous

mater ia l  nanagement s i tuat ions,  and out l ine the steps to bE taken should a

trazardous mater ia ls release or incident occur.  The Plan shal l  conform to

Department of  Navy, 0SHA, EPA, and State of  Cal i fornia rules and

regulat ior is-  Government conments on the draf t  p lan wi l l  be addressed in the

f i n a l  p l a n .
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S q m p l i n q  a n d  A n a l v s i s  p l a n

B a t t e l i e  s h a l l  d e v e i o p  a  p l a n  f o r  t h e  c o l l e c t i o n  a n d  a n a i y s i s  o f
waste ,  t rea ted  waste ,  and so i l  samples  pr io r  to  the  onset  o f  any 'sampl ing  or
a n a l y s i s  a c t i v i t i e s .  T h e  p u r p o s e  o f  t h i s  p i a n  w i l l  b e  t o  e n s u r e  t h e  q u a l i t y
a n d  s t a t i s t i c a l  v a l i d i t y  o f  t h e  s a m p l i n g  a n d  a n a l y s i s  p r o g r a m .  T h e  p i a n
sha l l  iden t i f y  the  fo l low ing  types  o f  in fo rmat ion :

'  
lu * le rs  o f  lamqles  to  be  ana lyzed and sample  loca t ions ,
i n c l u d i n g  s t a t i s t i c a l  d e s i g n

.  Types  o f  ana lyses  to  be  conducted
o Qua i i t y  assurance/qua l i t y  con t ro l  requ i rements ,  inc lud inq

sample  co i lec t i .on ,  p rese iva t ion ,  and 's to rage p iocedures , -
cha in -o f -cus tody  requ i rements ,  and numbers 'o f '  rep l i ca te i  and
s p t  K e o  s a m p  l e s .

The p lan  sha l l  be  deve ' loped in  consu l ta t ion  w i th  cogn izant  Ca l i fo rn ia  00HS
and federal  EPA of f  i  c i  a ' ls  .  - '

. '
of  Phase I I ,  Ba t te l le  sha l l  p repare  a  b r ie f
descr ibe  the  p lans  fo r  d ispos ing  o f  the
nonhazardous  wast .e .  Deta i i s ,  such as  the
nurnbers of  t ruckloads required, the
t im ing  o f  the  d isposa l  ac t ion  sha l l  be

be prepared at  the same t ime as the Samp' l ing

Battel le shal l  prepare a report ,  for  submit ta i  to appropr iate
regulatory agencies,  gocument ing the t reatment and disposal  act iv i t ies.  The
report shall contain at a rninimum results of the chernical , 'analyses of
untreated and treated waste,  a descr ipt ion of  the t reatment and disposal
process, a chronology of  events,  and other informat ion required by the
regulatory agencies.  The f inal  report  shal l  be in accordance with
Government conrnents on the draft report

C l  ean-up and D i  sposa ' l  p l  an

Pr io r  to  the  onset
( few page) report  that  shal  I
t rea ted  sandb las t ing  gr i t  as
l o c a t i o n  o f  t h i  l a n d f i i l ,  t h e
transportat ion route,  and the
inc luded.  Th is  repor t  sha l l
and Ana ' l ys is  P lan .

C lean-up Repor t

.:'-o
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s e s  R e ort

The Cont rac tor  sha l l  p repare  a  Eng ineer ing  Eva lua t ions /Cost

Ana lyses  (EE/CA)  repor t ;  in  accordance w i th  CERCLA,  NCP,  and EPA

requ i rements  and fo rmat  fo r  a  T ime-Cr i t i ca l  Remova l  Ac t ion .  Th is  repor t

s h a i l  d i s c u s s  t h e  p r o p o s e d  w a s t e  s t a b i l i z a t i o n  a n d  d i s p o s a l  a c t i o n  i n  t e r m s

o f  t e c h n i c a l  f e a s i b i l i t y  a n d  e f f e c t i v e n e s s ,  c o s t ,  e n g i n e e r i n g  o p t i o n s ,  a n d

p r o t e c t i o n  o f  p u b l i c  h e a l t h  a n d  t h e  e n v i r o n m e n t .  A i s o  d i s c u s s e d  w i l l  b e :

( . )  a  compar ison  o f  the  resu ' l t s ,  in  te rms o f  t rea tment  e f fec t i veness ,  o f  the

bench-sca le  tes t ing  w i th  those f rom the  ac tua l  f ie ld  t rea tment ;  (b )  a

d i s c u s s i o n  a n d  c o m p a r i s o n  o f  d i s p o s a l  o p t i o n s  i n  t e r m s  o f  c o s t -

e f fec t i veness ;  (c )  a  compar ison  o f  the  pred ic ted  amounts  o f  chenr ica ls  to  be

used w i th  the  ac tua l  amounts  tha t  i t  took  to  t rea t  the  en t i re  3 ,000 cub ic . '

yards  o f  was te ;  (d )  da ta  on  the  long- te r rn  s tab i l i t y  o f  the  t rea ted  v ras te

(Uep tes t ) ;  (e )  p rocess  des ign  parameters ;  and ( f )  the  genera l  app i i cab i l i t y

o f  the  process  to  s tab i l i z ing  o ther  Navy  waste  sandb las t ing  gr i t .
'Ba t te i le  

sha l ' l  p rep i re  an  Ac t ion  Hemorandum tha t  w i l l  document  the

scope o f  the  p lanned remova l  ac t ion .  The Ac t ion  Memorandum sha i i  inc iude,

a t  a  min imum:
o Purpose o f  the  ac t ion
.  Background of  the s i te set t ing
.  Descr ipt ion of  the threat or potent ia l  threat posed by the

s i te ,  inc lud ing  a  de terminat ion  o f  the  insn inent  and
substant ia l  endangerment ( i f  any) as required by the NCP

: il:.ii::;l;:"rfi':::"iiilx.l"::'::j::i:::'1.ns,erm
remedi a ' l  act i  v i  t i  es

.  Est imated cost of  the project .

The EE/CA report and Action Flemorandum shall be prepared in draft

form at  the conclusion of  Phase I  act iv i t ies and pr ior  to the conrnencement

o f  Phase I I ,  and submi t ted  by  the  Navy  to  the  federa l 'EPA,  Ca l i fo rn ia  D0HS,

Regional  l later Qual i ty Control  Board,  and Bay Area Air  Qua' l i ty  Hanagement

Dis t r i c t  and o ther  in te res ted  par t ies  fo r  a  45-day  rev iew per iod .  Phase I I

't

Enqi  neer i  n Eva lua t ions /Cost  Ana l
and  Ac t i on Hemorandum

efellars
o

efellars
l"::'::conrnencement't

efellars

efellars

efellars



I 1 1

c lean-up and demonst ra t ion  ac t iv i t ies  w i t t  no t  comrnence un t i l  the  dra f t
EE/CA report  and Act ion l ' {emorandum havi  been proper ly reviewed. The EE/CA
repor t  and Ac t ion  Hemorandum wi i l  be  f ina i i zed  a t  the  conc lus ion  o f
P h a s e  I I I .

Techdata  Sheet

The contractor shal l  prepare a Techdata Sheet sumrnar iz ing the
in fo rmat ion  conta ined in  the  C lean-up and EE|CA repor ts  descr ibed above.
T h e  T e c h d a t a  S h e e t  s h a l l  d e s c r i b e  t h e  a p p l i c a b i l i t y  o f  t h e  p r o c e s s ,  t h e
components  o f  the  process ,  and the  benef i t s  o f  the  process .  The document
sha l l  be  approx imate ' l y  3  pages  iong and inc lude descr ip t i ve  photographs  and
f igures and be wri t ten in an easy to read form. The Contract ing 0f f icer
w i l l  p rov ide  an  example  o f  the  fo rmat  p r io r  to  i t s  in i t ia t ion .

:

o
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HI LESTONES
a

it

Mi I  es tones

Progress  Repor t s

Dra f t  Hea l th  and  Sa fe ty  P lan

F ina l  Hea ' l t h  and  Sa fe ty  P lan

D r a f t  C l e a n - u p  a n d  0 i s p o s a i  P l a n

F i  na l  C ' lean-up and D i  sposa l  P l  an

Dra f t  Sampl  ing  and Ana ' l ys is  P ian

F i  na l  Sampl  i  ng  and Ana lys i  s  P ' l  an

Draft  EE|CA Report  and Act ion
Hemorandum

Let te r  o f  in ten t  f rom Class  I I I
land f i l l  to  accept  t rea ted
waste  fo r  d isposa l

Necessary  permi ts  o r  var iances
( i f  a n y )

Complet ion of  Haste Treatment
a n d  0 i s p o s a l

Fina'l EEICA Report

Oraft  Si te Clean-up Report

F ina l  S i te  C lean-up R,eRor t

Draf t  Techdata Sheet

Final  Techdata Sheet

De l iverv  Dates

Forty (40) days af ter  contract  award date
and at  th i r ty (30) day interva' ls
thereafter

Th i r ty  (30)  days  a f te r ' con t rac t  award

Twenty (20) days af ter  receipt  of
Government comments

Thir ty (30) days af ter  contract  award

Twenty (20) days af ter  receipt  of
Government comments

Pr io r  to  the  onset  o f  the  Phase I
Labora tory  benchmark ing  ac t iv i t ies

! f i th in  f i f teen  (15)  days  a f te r  rece ip t  o f
review cornrnents on the Draft  Pian

At  1 ; ;s t  45  days  pr io r  to  the  onset  o f
the  Phase I I  f ie ld  demonst ra t ion

Pr io r  to  onset  o f  Phase I I  f ie ld
demonstrat ion

P r i o r  t o  o n s e t  o f  P h a s e  I I  f i e l d
demonstrat i  on

One hundred and twenty (120) days af ter
contract award

One hundred and fifty (150) days after
contract award

'One hundred and f i f ty (150) days af ter
contract award

Thir ty (30) days af ter  receipt  of
Government cormnents

One hundred and eighty (180) days af ter
contract award

Thir ty (30) days af ter  receipt  of
Government comment
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PROPOSED STAFFING AND ASSIGNI,TEITs

T h i s  p r o p o s a l  c o v e r s  t h e  a c t i v i t i e s  o f  B a t t e l l e ,  w h i c h  w i l l
p rov ide  program coord ina t ion ,  and Hc laugh ' l in  Enterpr ises ,  Inc . ,  wh ich  is  the
proposed waste  s tab i l i za t ion  cont rac tor .  Ba t te l le 's  p r inc ipa i  con t r ibu t ion
w i l l  b e  t o  p r o v i d e  a  t e s t i n g ,  m o n i t o r i n g ,  a n d  r e p o r t i n g  f u n c t i o n .
B a t t e i i e ' s  m a i n  r e s p o n s i b i l i t i e s  w i j l  b e  t o :  ( a )  p r e p a r e  t h e  S a m p l i n g  a n d
Ana ' lys i  s  P l  an  ,  the  c ' lean-up and D i  sposa l  p l  an ,  the  c l  ean-up Repor t ,  the
EE/CA Report  and Act ion l ' ' lernorandum, the Techdata Report ,  and the Progress
Repor ts ;  (b )  conduct  the  EP Tox ic i ty  and HEp tes ts  (por t ions  o f  the
ana iy t i ca l  work  assoc ia ted  w i th  these tes ts  may be  subcont rac ted  to  su i tab ly
qua l i f ied  ' labora tor ies ) ;  (c )  co l iec t  un t rea ted  waste  samples  and prov ide
cha in-o f -cus tody . fo r  the  un t rea ted  and t rea ted  waste  samples  tha t  a re  to  be
analyzed and tested dur ing the course of .  th is program; (d) oversee the
ent i re  opera t ion  and coord ina te  the  ac t iv i t ies  o f  the  s tab i l i za t ion
contractor.

The overa l ' l  respons ib i l i t y  fo r  th is  spec ia l  task  w i l l  res ide  w i th  1
l ' l r .  Harold Hindl i .n,  Program Hanager of  the l ' lCIC. Dr.  Jef f re '  L.  Heans wi l l  U
serYe as  Pr inc ipa l  Inves t jga tor  and n i l l  coord ina te .a '11  pro jec t  work .  A
recent  b ioske tch  is  a t tached.  Bat te l le  w i l l  exer t  i t s  bes t  e f fo r ts  in
mori i tor ing and document ing the stabi . l izat ion and disposal  demonstrat ion but
cannot guarantee the ef fect iveness of  the stabi l izat ion process_.

The pr imary  respons ib i l i t i es  o f  the  s tab i l i za t ion  cont rac tor
( t ' {cLaughl in Enterpr ises,  Inc.)  wi l l  be as fo ' l lows: (a) obtain any necessary
permits;  (b)  benchsca' le demonstrat ion (Phase I)  of  the react ion
effect iveness and report ing the resul ts thereof;  (c)  t reatment of  a lJ of  the
sandblast ing gr i t  waste at  Hunters Point  (approximately 3,000 cubic yards)
to make i t  nonhazardous by code and arrange for i ts t ransport  and f inal
d isposa l  in  a  C lass  I I I  land f i l l ;  (d )  p repara t ion  o f  the  Hea l th  and Safe ty
Plan; (e) pay for the costs of approximately 48 TTLC and 26 STLC analyses on
untreated and treated waste --  these analyses wi l l  be condircted by an
analyt ical  Jaboratory wi th the appropr iate State of  Cal i fornia analyt ical
cer t i f i ca t ions ;  and ( f )  p rov ide  input  to  Bat te l le  on  the  prepara t ion  o f  the
Clean-up Report ,  EE/CA Report  and Act ion Hemorandum, Progress Reports,  and
Techdata  sheet .  Hc laugh i in  Enterpr ises ,  rnc . ,  Hr .  H i l l i am J .  Hc laugh l in ,
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Pres ident , . f :  a  waste  s tab i l i za t ion  cont rac tor  opera t ing  ou t  o f  C ia rernont . ,

C a l i f o r n i a .  A  c o p y  o f  t h e i r  p r o p o s a l  t o  B a t t e l l e  f o r  t h i s  s t a b i l i z a t i o n  a n d

d isposa l  demonst ra t ion  a t  Hunters  Po in t  i s  a t tached.

TIME ANO COSTS

Tota l  es t imated  cos ts  fo r  a l i  th ree  phases  o f  th is  ac t j v i t y  a re

$ 4 8 7 , 7 4 8 ,  i n c l u d i n g  a  f i x e d  f e e  o f  $ 3 3 , 5 7 5 .  T h e  t o t a l  e s t i m a t e d  d u r a t i o n  i s

210 days ,  assuming a  20-day  Government  rev iew per iod  fo r  the  las t

d e l i v e r a b l e ,  t h e  T e c h d a t a  S h e e t .  A  s t a r t  d a t e  o f  J u n e  1 ,  1 9 8 8  a n d  e n d  d a t e

o f  December  31 ,  1988 are  suggested .  Deta i led  cos t  ca tegor ies  a re  shown on

the  a t tached Opt iona l  Form 60 and Standard  Form 1411.  Inc luded are

es t imated cos ts  and fee  fo r  bo th  Bat te l le  ( inc lud ing  6  round t r ips  fo r  one

person by  a i r  to  San Franc isco  and approx imate ly  $20,000 fo r  STLC and TTLC

a n a l y s e s )  a n d  H c l a u g h l i n  E n t e r p r i s e s ,  I n c .  ( i n c l u d i n g  $ 6 0 , 0 0 0  f o r  d i s p o s a l

o f . t h e  t r e a t e d  w a s t e  i n  a  C l a s s  I I I  l a n d f i l l ,  w h i c h  M c L a u g h l i n  E n " e r p r i s e s

w i l l  s u b c o n t r a c t  t o  a  s u i t a b l y  q u a l i f i e d  b u s i n e s s ) .

Ana ly t i ca l  cos ts  have been es t imated and may change,  depend ing  on

the  ana ly t i ca l  requ i re rnents  imposed by  the  Ca l i fo rn ia  DOHS and o ther

cognizant author j t ies dur ing the course of  the study. The above total

est imated costs encompass the anaiysis of  approximately 150-200 samples for  r

e i ther  STLC's ,  TTLC's ,  EP Tox ic i ty  leach tes ts ,  o r  HEP tes ts .  I t  has  a lso

been assumed tha t  add i t iona l  ana lyses  w i l l  be  prov ided in  the  course  o f  th is

program by 
'another 

analyt ical  laboratory that  has a contract  wi th the HCEL.

Any costs associated with these analyses would be paid direct ly by NCEL and

are  no t  inc ]uded in  the  above es t imate .

I t  is  recornrnended that th is ef for t  be funded as a Special  Task

through the Contract  (OLngOO-93-C-1744) for  the operat ion of  the l tetals and

Ceranics Informat ion Center.  I t  is  assumed that the tenns and condi t ions of

that  contract  wi l l  apply;  Battel le reserves the r ight  to n-egot iate any

changes thereto.

This contract  is  administered through the Defense EJectronics

Supply Center;  quest ions regarding the transfer of  funds should be directed

to Ms. Sharon Rodgers/DESC-PSC-338, te lephone (513) 296-5200,

(Autovon 986-5344).
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Metals and Ceramicslnformat ion Center
Analvs is  Center

Bat te l le
Co lumbus D iv is ion
505 King Avenue
Columbus.  Oh io  a1201-2591
Phone t6l j t  JIJ- i000

, l
. {  DoD ln fo rmat ion

HOW TO FUND SPECIAL TASKS WITH THE
MET,ALS AND CERAMICS INFORMATION CENTER

The lvtetats and Ceramics lnlormation Center (MCIC) is a lull-service Department of Defense lnformaiion
Analysis Center (lAC) operated by the Batte!le Columbus Division's Maierials lnformation Frogram Office
under contract to the Defensa Logistics Agenry (contraa No. DLAcc+a3-c-17u).

In addition to the basic task of colleCing, evaluating, and disseminating timely information cn the
characterization and utilization of advanceC meials and ceramics, MCIG provides specializ*J services to other
sponsoring governrnent agencies, such as:

Army Materials Technology L-aboratory
Air Force Wright Aeronautical L-aboratoqy
Naval Sea Systems Command
National Aeronautics and Space Adminisiraiion ...
Departments of Commerce, Transportation, and Energy

' Defense AdvanceC Besearch Projecs Agenry'. 
Strategic Defense lnitiative Organization.

These services cover separate, defined special tasks ranging from the technical and logistics support of
Conferences to the critical review of new technologies to tnJ e$,:blishment and operation of specializeC
nurneric databases. As a fult-service lAC, MCIC dilizes the Banelte research t'aff to provide specialized
technical personnel to undertake and support these tasks.

It is imporiant that any proposals submitted for funding under the MCIC contract be directly relateC to the
scope of the Center '... ll,€ collecting, revie4 anal1zsrq appraisal, and summary of the aviila1le scientilic
and technical inlormation and data on the materials within tlte scope...'. This includes '.-. design
characteristics, application, processing, fabrication, quality control, environmental etfects, test mefhodq
sources, suppliers and speciticalions---'. The maierials are metals, metalalloys, ceramic materials, and
coatings used in critical structural applications and/or siringent environments.

lf a Government agency is intere'sted in utilizing the services of the Center, it may be advantageous to
support that use through funds transferred into the MCIG contract via an Interdepartmental Funding
Authorization- This is a particufarly practical method when quick response is desked on a specialGsk of
substantial effort (e.9., exceeding 1@ professional man-hours), or wherein an agenqy of the U.S.
Governrnent may want to make MCIC's sarvices arrailable to several of its facilities.

Harold Mindlin, Program Manger, of.MCIC, should be notified of the action by the organization wishing to
transfer the funds. He can be reached at the above address or by calting (614) 4ZAA42S.

He should be advised of lhe general subject of interest, as wetl as target dates, principal tasks (insofar as
ihe:/ can be foreseen), magnitude of funding, and other considerations relating io the potential client,s
requiri-'r.':::'.s._A te.chnical and cost proposal will be submitted to the agency requesting the eifort with
c:lies . :i'le PCO and Contracting Officer'sTechnicatFiepresentative (COfh1. 

'

(o\ER)
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ATTACHHENT. 2

SUECONTMCTOR
(McI-AUGHLIN ENTERPRISES, INC. )

COST PROPOSAL

O
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o
STATEIIENT OF }IORK

I

HcLaugh l i n  En te rp r i ses ,  I nc -  w i l l ,  as  pa r t  o f  t h i s  con t rac t ,  conduc t  an
app l i ed  resea rch  e f fo r t  re la ted  to  the  t rea tmen t  o f  sandb las t  res idue  to  make
i t  non -haza rdous .

T h e  e f f o r t  w i l l  i n v o l v e :

1 .  Rev iew  o f  t he  da ta  base  to  de te rm ine  t rea tmen t  t echno logy  app rop r ia te
fo r  t rea tmen t  o f  sandb las t  res idues  ( tna t  a t  Hun te rs  Po in t  w i l l  be
c o n s i d e r e d  s t a n d a r d ) .

Benchsca le  denonst ra t ion  o f  the  reac t ion  e f fec t i veness .

Prepara t lon  o f  a  Hea l th  and Safe ty  P lan  app l icab le  to  the  Hunter 's
P o i n t  s i t e .

Trea tment  o f  the  approx imate ly  3 ,000 cub ic  yards  o f  sandb las t
residual  to insure al j  rnetals of  interest  had soluble components
be low the i r  respec t ive  STLC's .

A  ser ies  o f  repor ts  w i l l  be  requ i red  as  de l i verab le  i tems and mi le -
s tones .  These are :

4 .

q

a..  Progress Report

b.  Draf t  Heal th  and Safety  Plan

c. Final  Heal th and Safety Plan

d. Completion of l. laste Treatment

e.  Draf t  of  Si te CleanuP RePort

Fina' l  Draf t  of  Si te CleanuP
Report

Input to Technology Transfer.
Docunrent

Review of  Technology Transfer
Docunents

Ini t ia l  due 30 days af ter  con-
tract award date and every 30
days thereafter.

Twenty (20) days after con-
tract award.

Twenty (20) days after receipt
of  modif icat ions in draf t .

One hundred days af ter  con-
tract award.

One hundred thirty days after
contract award.

Twenty days a?t"r receipt of
Battel Ie conments.

One hundred thirty days after
contract award.

Twenty days after their re-
cei  pt .

f .

g -

.l
h .
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COST JUSTIFiCATION

Labor:  Class 1 (Foreman) 620 Hours at  $25lhr.
C lass  2  (Horkers )  1240 Hours  a t  S lg /h r .

Direct  Labor  Overhead
Per  d iem (S+O/aay  x  G  r€n  x  40  days )

Chemi ca' l  s :

Chemica l  # f
1 8 0 , 0 0 0  l b s .  a t  S 0 . 3 0 / l b .

Chemica ' l  #z
1 5 0 , 0 0 0  l b s .  a t  S 0 . 0 4 / l b .

Haui  i  ng & Di  sposa ' l

G & 4 (ssz;*

Fee ( tOz;*

15,500
22,320

20,798
9 , 6 0 0

60,000

60,000

$ 1 8 8 , 2 1 8

90,267

s268,485

20,  g4g

$289,333

Disposal  Costs in return
ton costs.

$54 ,000

6 ,000

* G & A and Prof i t  were not appl ied to Haul ing and
for protect ion against  increases from the $20 per
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o
6 . An ana lys is  p lan  o f  the  un t rea ted  and t rea ted  sandb las t  sand sha j i  be

deve loped in  con junc t ion  w i th  Bat te l le .  I t  i s  an t ic ipa ted  tha t  12
samples  w i j l  be  checked fo r  to ta l  con ten t  o f  a i l  meta ls  o f  poss ib le
concern,  36 for total  content of  the metals found with the f i rst  12
tests to have suff ic ient ' ly  h igh concentrat ions to be of  concern,  and
?6 Ca l i fo rn ia  Haste  Ex t rac t ion  Tes ts .  A l l  work  i s  to  be  done in
laboratory cert i f ied by the Cal i fornia Department of  Heal th Services.

Remova ' l  o f  the  t rea ted  so i l  and i t s  depos{ t  in  a  1oca l  ' l and f i l l .

o -o
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TEO€TERMINAT ION

OTHER (speci fy t

CONTRACT PRICING PROPOSAL COVER SHEET

. 0 .  B o x  3 9 6
C la renon t ,  CA  9171 f

! l - J .  Mc lauqh l i n

NEW CONTFACT

CHANGE OFOEF

A .  C O S T

s  268  .48s .

4. TYPE OF CONTF4CT ACTlOr.r rorf

NO.

3090{11S
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s 289
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a F r
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8.  L i r t  md rs fe rence t l rc  idan t i f i ca t ron .
eu;rod untess olherwi-:oecil ied bv

QUanl r l y  and to la t  0 r r< ts
lhe  Ccn r recr ing  Ot  l rcer

o.ooot2d, ,o.
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001
002
003.
004
005

Hea' l th  and Safety  p ian
Soi l  Treatment
C leanup  Repor t
Technology Transfer
Hau' l  Away and Deposi t  Fees

O
P B O v t O E  N A M e .  A O O A

C. OUANTITY O:  TOTAL  PE tCE

I- -
3000 yds"

I
I

1

20 ,000
Z U I , J J J

5  ,000
3  ,000

60 ,000

De fense  Con t rac t  Admin i s t ra t i on  Serv i ces
609 N- Lemon Ave.
0ntar io ,  CA 9176f  7U/gg4-1703

Hater
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F O n
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Y€S NO
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cosr
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Army Nat ional  Training Center
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Defense Contract  Audi t  Agency
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Hest Covina, CA 91791 8IA/967-752L
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BIOSKETCH OF
PROPOSED PRiNCIPAL INVESTIGATOR,

Jeffrey L.  Heans
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JEFFREY L .  HEANS

Associate Sect ion l ' {anager,
Env i ronmenta l  Phys ics  and Chemi i t ry  Sec t ion

Educat  i  on

B u c k n e l  I  U n i v e r s i t v
P r i n c e t o n  U n i v e r s i i v

( i981)  Pr ince ton  Un i ie rs i ty

Q u a i  i f i c a t i o n s

Dr .  l {eans  has . .par t i c ipa ted  in  a  w ide  range o f  chemica i  and geochen ica l
research  s tud ies ,  bu t  h is  p r imary  in te re i ts  a re  in  the  area-o t  aqueou i
g e o c h e m i s t r y .  H i s  d i s s e r t a t i o n  i e s e a r c h  a t  P r i n c e t o n  d e a l t  w j t h '
rad ionuc l ide  migra t ion  and adsorp t ion  f rom sha l low in te rmed ia te - leve l
rad ioac t ive  waste  d isposa l  s i tes 'a t  Oak R idge Hat iona l  Labora tory - .na  * i t i ,
the hydrogeochemislry of  the Pine Barrens siamps of  southern NeyiJersey.
Dr .  l4eans '  research  a t  Oak R idge emphas ized thb  impor tance o f  syn the t i t'  complg l ing  Sgqnt :  employed in  decontaminat ion  operb t ions  in  .on i . iUu i ing
to  rad ionuc l ide  leakages.  Dr .  Heans a lso  demons i ra ted  tha t  manganese 

'  r
ox ides  in  sha le  and so i l  a re  s t rong rad ionuc l ide  adsorbents .  These
f ind ing l , .  pu-b l  i s .hed in  Sc ience and Nature ,  have had broad imp l  i ca i ions  fo r
the  f ie id  o f  rad ioac t ive  waste  d isp6saTI

S i n c e  j o i n i n g  B a t t e l l e  i n  1 9 7 8 ,  D r -  H e a n s  h a s  b e e n  P r i n c i p a l  I n v e s t i q a t o r
o f  a  7 -year  p rogram wi th  The 0 f f i ce  o f  Nuc lear  Haste  Iso i i t ion  to - i t i Ju-
the organic geochemistry of  deep ground waters.  and to evaluate the 

'
s ign i f i cance o f  na tura l -o rgan ic 'compounds in  te rms o f  rad ionuc l ide
complexat r 'on ,  g round water  o r ig in ,  ind  pe t ro leurn  exp lo ra t ion .  Dr .  Heans
has served-as also Deputy Progiam-l ' {anagbr for  sever i l  large task ord-er"-

.  contracts for  government and industr ia l  c l ients.  Dr.  Meais current jv
serves as Associate.Hanager for  the Geochemistry and Hater Qual i ty Gioup
in the Environmental  Phy- ics and Chemistry Sect ion.

Re levant  Exper ience

Big9Eqfadat ig l=Protocols.  Task Leader on an EPA Study to compare and
va l ida te  5  d i f fe ren t  p rocedures  fo r  eva lua t ing . the  b iLdegradab i t i t y  o f
organic compounds in aqueous geochemical  envi ionments.

Copogr.Chemi: t rv.  Coordinated round-robin analyt ical  studies on the
precis ion and accuracy of  measurements of  soluble copper in natural  f resh
waters.  In a related ef for t ,  reviewed the speciat io i r 'of  copper in natural
waters

Sca le  Fo: rmat ion  in  0 i l  He lJs .  Co l lec ted  f ie ' fd  da ta  and conducted
u p p o r t o i _ i _ s t u a y - f o r - i n - i n a , ' t r i a l c l i e n t t o

determine the  chemica l  mechan i ims o f  NaC' l  p r ic ip i ta t ion  in  deep o i l  we l l s .

8 . S . ,  G e o l o g y  ( i 9 7 4 )
M . A . ,  G e o ' l o _ o y  ( i 9 7 6 )
P h . D . ,  G e o c h e m i s t r y

o
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,8
E]ue Gas Qesu] lu r iza t iS l .  Eva lua ted  chemica l  spec ia t ion  o f  f luor ide  in
f lue-gas  d-esu l fu r iza t ion  env i ronments ,  resu ' l t in !  in  the  ident i f i ca t ion  o f
a luminum- f luor ide-spec ies ,  wh ich  has  had impor t in t  rami f i ca t ions  in
subsequent  cor ros ion  s tud ies .

Eoros i l i ca tg  G la .ss  leach inq .  Task  Leader  fo r  a  la rge  program to  eva iua te
the  chemica l  mechan isms o f  s . imu la ted  h igh- leve l  boros i i i c i te  g iass
leach ing  in  s imu la ted  ground water .  In l ludes  numerous  exper i i len ta l
p rograms,  inc l !d jng  an  eva lua t ion  o f  exper imenta l  a r t i fac ts ,  va i ida t ion  o f
a  n u m e r i c a l  m o d e l  f 9 .  g . l a s s  d i s s o l u t i o n - k i n e t i c s ,  e f f e c t s  o i  g l a s s
dev i t r i f i ca t ion  on  ieach ra tes ,  and e f fec ts  o f  n i tu ra l  o rgan i i  ac ids  on
leach ra tes  o f  t rans i t ion  nre ta ls  and t ransuran ics  in  boro i i l i ca te  g las i .

loen f  fygUUg2.  Leach i f rg .  Conducted  long- te rm exper iments  examin ing ' the .
d j s s o l u t i o n  r a t e s  o f - U 0 2  a n d  r a d i o n u c l i d e s  i n  s p l n t  f u e l  i n  s i m u l a i e d
ground water  in  rea l i s t i c  deep geo ' log ic  repos i tb ry  geochemica l
environments.  The spent- fuel  exper iments iere co-nducted in Battei le 's Hot
Cel ' l  Faci  I  i  ty .  . . .

Pro fess iona ' l  Recogn i t ion  and Af f i l i a t ions

JEFFREY L. l4EfNS (Cont inued)

ORNL/TM 5348, 38 pp.

Se lec ted  Pub l  i ca t ions

l l i n s t e a d ,  H .  8 . ,  M e a n s ,  J .  L . ,  a l d  o t h e r s ,  1 9 7 5 .
Structure and Soivent to in v i t r i r  Scint ig iaphic
11C Arn inon i t r i les .  J .  Nuc l  .  l ' {ed .  lO49-1657.
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chemica l  t rea t rnent  p rocedures  to  a l lev ia te  the  scd i ingReconrmended
prob l  em.

D e s a l i n i z a t i o n  o f  S e a  H a t e r .  E v a l u a t e d  c h e m i c a l  a d d i t i o n s  f o r  i n h i b i t i n g
t h e  f l o c c u l a t i o n  o f  C a 5 0 4  d u r i n g  d e s a l i n i z a t i o n  o f  s e a  w a t e r .

0 roan ic  Geochemis t rv  o f  Deeo Ground Hater .  Pr inc ipa l  Inves t iga tor  o f  a' long- te rm 
s tudy  w i th  the  0 f f i ce  o f  Nuc lear  l Jas te  Iso la t ion  to  charac ter ize

the  organ ic  geochemis t ry  o f  deep ground water  f rom poten t ia l  repos i to ry
s i tes  in  sa l t  and to  eva lua te  the  e f fec ts  o f  na tura l  o rqan ic  comoounds on
r a d i o n u c l  i d e  m o b i  i  i t y .

H u m i c  a n d  F u l v i c  A c i d  S t u d i e s .  C h a r a c t e r i z e d  a n d  i d e n t i f i e d  h u m i c  a n d
ater  f rom gran i t i c  bedrock  f rom the  F inns j6n

and Sterni i  areas of  Sweden

C h e l a t i n o  A q e n t s .  D e v e l o p e d ,  b a s e d  o n . c o n d i t i o n a i  s t a b i ' l i t y  c o n s t a n t
theory,  a novel  format ion for the removal  of  ca' lc ium phosphate scaie f rom
nuc lear  reac tor  secondary  coo l  ing  env i ronments .

Che la ted  Rad ioac t ive  Hastes .  Rev iewed cur ren t  nuc lear  indus t ry  p rac t ices
for the decontaminat ion of  nuclear reactors and made recornmendat ions to
the Departrnent of  Energy for the t reatment and disposal  of  chelated
rad ioac t ive  wastes .

A c i d  R a i n .  S t u d i e d  t h e  c h e m i c a l  e q u i l i b r i a  o f  o r g a n i c  a c i d s  i n  a c i d  r a i n ,
par t i cu la r ly  the  cont r ibu t ion  o f  o rgan ic  components  to  ac id i ty .

Acce]erated Environmental  Test inq.  Served as Deputy Program Hanager on a
large environmental  test ing program on propr ietary data reJay connectors.

S i l i ca  Chemis t rv .  Ana ly t i ca i l y  charac ter ized  spec ia t ion  o f  d isso lved and
co l lo ida l  s i l i ca  in  power  p lan t  make-up water  samples .

Po lvmer  Chemis t rv .  Charac ter ized  the  d isso lu t ion  charac ter is t i cs  and
transformat ion products of  a propr ietary co-polymer used in borehole and

, l . l l r -"r l r" t ; . r t r" . r .  Examined the .h"r i ." l  composit ion and rheotosical
propert ies of  uranium nine tai l ings f rom a New York state storage si te.

Environmental  Assessment-  Assisted the Of i ice of  Nuc' l . .1 W.rt .  Iso ' lat ion
in  the  prepara t ion  o f  the  Env i ronmenta l  Assessments  fo r  the  sa l t . s i tes .

Si te Character izat ion Plan. l ' {a jor  contr ibutor to Geochemistry sect ions
of  the  S i te  Charac ter iza t ion  P lan  fo r  the  poss ib le  rad ioac t ive  waste
reposi tory in bedded sal t  in Deaf Smith County,  Texas.
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H e a n s ,  J .  L . ,  C r e r a r ,  D ,  A . , . D u g u i d ,  J .  0 . ,  a n d  B o r c s i k ,  H .  p . ,  1 9 7 g .
Adsorp t ion  o f  Co and Se lec ted  Aat in ides  by-Hanganese and I ron  or ia . i - in
So i ls  and Sed iments .  Geoch imica  Cosmoch i i r i ca  i c ta  52 ,  1763-17 l I .

C r e r a r , D ' A : , K n o x , . , f f i , . . , l 9 7 9 . B i o g e o c h e m i s t r y o f
B o g  I r o n  i n  t h e  N e w  J e r s e y  P i n e - B a r r e n s .  C h i m i c a l  G e o l o 6 y  2 4 , l t t " - t : S .

H e a n s ,  J .  L . ,  a n d  H a s t i n g s ,  D .  l r . ,  ! 9 7 9 .  S t a t g s  R e p q r !  o n  t h e  I m o o r t a n c e
gf Netural . .9. !oar j ic  Comoo[qds, in e rogr]qTate
Aqgnt : -  0N l { i -84 ,  p repared fo r
B a t t e l l e  H e m o r i a l  i n s t i t u t e ,  C o l u m b u s ,  0 H .

H e a n s ,  J -  L r ,  [ y g . k ,  T . . ,  a n d  c r e r a r ,  D .  A . ,  1 9 8 0 .  R e l a t i v e  D e g r a d a t i o n
Rates of  NTA, EDI4, and DTpA and Environmental  Impl icat ions.
E n v i r o n m e n t a l  P o i l u t i o n  ( S e r i e s  B )  1 ,  4 5 - 6 0

H e a n s ,  J .
s  Rad i

Nuc l  ear

Heans ,  J .
oNHr,268,
Hemori al

L . ,  1 9 8 0 .  T h e
u c l  i d e - H o b i  I  i z i

H a s t e  I s o l a t i o n , Battel  i  e

ance  o f  Oroan ic
0NHI-231,  p repared

Hemorial  Inst i tute,

in  Ground H
for  the Off

C o l u m b u s , 0 H .
Aoents .o

o M e a n s , . J .  L , _ Y u r e t i c h ,  R . . E . ,  C r e r a r ,  D .  A . ,  K i n s m a n ,  D .  J .  J . ,  a n d
B o r c s i k ,  H .  P . ,  l g 8 i .  H v d r o o e  .
New Jersey  Geo l .  Surv .

Y u r e t i c h ,  R .  E . , - C r e r a r ,  Q .  A =  K f n s m a n ,  D .  J .  J . ,  H e a n s ;  J .  L . ,  a n d
Borcs . i f ,  H . -P . ,  19q1._  Hydrog iochemis t ry  o f  the  N lw Jersey  Coas ia l  p la in
I :  -Hajor-Element Cycles- in Frecipi tat i -on and River Hater- .  Cfremicai  

-" '

Geo loov  33 ,  1 -21 .

H e a n s ,  J . - L . ,  C r e r a l ,  P .  A . ,  Y u r e t i c h ,  R .  E . ,  a n d  B o r c s i k ,  H . . p . ,  l g g 1 .
Hydrogeochemistry of  the-Hew Jersey coastal  i la in I I :  Transport  ind
9gpos i t ion  o f  I ron ,  A luminum,  D isso lved 0rgan ic  Hat te r ,  and 'se lec ted  Trace
Elements in Stream, Ground-,  and Estuary Hi ter .  chemiial  Geoloqv Ll ,  23-
4 4 .

Means,  J .  L . ,  and Anderson,  s .  J . ,  1981.  compar ison  o f  F ive  D i f fe ren t
Hethods for Heasur ing Biodegl lga! ! l i ty  in Aqu'eous Environments.  l later,
A i r ,  a n d  S o i l  P o l l u t i o n  1 5 , - 3 0 1 - 3 1 5 .  

-

Heans,  J .  L . ,  and A lexander ,  C .  A- ,  1981. .  The Env i ronmenta ' l
Biogeochemislr1.of  Chelat ing Agent i  and Reconrnendat ion's for  the Disposal
of  Chelated Radioact ive Hastes.  Nuclear and Chemical  l laste Manaqemlnt 2,
183-196

L.,  f982._ ThF.0rg{r l ic  Geochemlstry of  Deep Ground Haters.
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Heans,  J .  L . ,  L982.  The Imoor tance o f  0 rqan ic  Comoounds in  Ground Hater
a s  R a d i o n u c l i d e - M o b i l j z i n o  A o e n t s .  O N H i - 3 4 8 ,  p r e p a r e d  f o r  t h e  O f f i c e  o f
H u c l e a r  H a s t E  I s o i a t i o n ,  B a t t e l i e  H e m o r i a l  I n s t i t u t e ,  C o l u m b u s ,  0 H .

H e a n s ,  J .  L . ,  H a e s t ,  A .  A . ,  a n d  C r e r a r ,  D .  A . ,  1 9 8 3 .  T h e  O r o a n i c
G e o c h e m i s t r v  o f  D e e o  G r o u n d w a t e r s  a n d  R a d i o n u c l i d e  P a r t i t i o n i n q
Exoer iments  under  Hvdro thermal  Cond i t io t : .  ONHi -448,  p repared fo r  the
O t ; i c e  o i  l t u c T e a r  l { a s t e  I s o l a t i o n ,  E a t t e l l e  H e m o r i a l  i n s t i t u t e ,  C o l u m b u s ,
0 H .

K o c h ,  G .  H . ,  T h o m p s o n ,  N .  G . ,  a n d  H e a n s ,  J .  L . ,  1 9 8 4 .  T r a c e  E l e m e n t s  i n
F lue-Gas Desu l fu r iza t ion  Env i ronments  and The i r  E f fec ts  on  the  Cor ros ion
of  A l  loys .  Proceed inos  o f  Cor ros ion /  84 .  Svmoos ium on l ' l a te r ia ls
E v a l u a t i o n  a n d  E n v i r o n m e n t a l  E f f e c t s  o n  C o r r o s i o n  i n  F l u e  G a s
D e s u l f u r i z a t ' i o n  S y s t e m s ,  ? 7 3 - 2 9 3 .
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Coooer  l4easurements  in  Hatura l  F reshwater  Svs tems.  Journa l  o f  Tes t inq  and
E v a l u a t i o n  J 2 ,  1 7 L - 1 7 6 .
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round

J .  L . ,  a n d  H u b b a r d ,  N . ,  1 9 8 5 .  I
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an ic  Geochemis t of  Dee

BMi /0Nl ' l I -578,  p repared fo r  Bat te l le  Hemor ia
l f a s t e  I s o l a t i o n ,  C o l u m b u s ,  0 H .

I  nst  i  tute ,  0f f i  ce o f  N u c l e a r
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oround  Ha te r i  n .  a n d  P e t r o l  e u mExol orat  i  on

l ' { e a n s ,  J .  L . ,  a n d  S p i n o s a ,  E .  D . ,  1 9 8 6 .  S i m u l a t e d  N u c l e a r  H a s t e  G l a s s
Leach ing :  A l te ra t ion  Layer  Ar t i fac ts  Produced by  Reprec ip i ta t ion  o f
So iu tes  Dur ing  Coo l ing .  -Ceramic  Bu l  le t in  65 ,  780-782.

H e a n s ,  J .  L - ;  H u b b a r d ,  H . ,  1 9 8 7 .  S h o r t - c h a i n  A l i p h a t i c  A c i d  A n i o n s  i n
Deep Subsur face  Br ines :  

'A  
Rev iew o f  the i r  Or ig in ,  0ccur rence,  Proper t ies ,

and Importance and New Data on their  Distr ibut ion and Geochemical
Imp l ica t ions  in  the  Pa lo  Duro  Bas in ,  Texas .  Orqan ic  Geochemis t ry ,  in
Press

l ' leans ,  J .  L . ,  1987.  The Geochemica ' l  Charac ter is t i cs  o f  the  Pa lo  Duro
.Bas in ,  Texas :  A  Se lec t ive  Annota ted  B ib l ioqraphv  o f  S tud ies  Conducted  fo r
the  Sa l t  Repos i to rv  Pro jec t  th rouqh December ,  1986.  in  p ress .

H a r k w o r t h ,  A .  J . ,  H c C o y ,  J .  K . ,  H e a n s ,  J .  L . ,  a n d  S p i n o s a ,  E .  D . , 1 9 8 7  T h e
Disso ' lu t ion  and Prec ip i ta t ion  o f  S imu la ted  H igh-Leve l  Nuc lear  Haste  Glass :
A Geochernical  Hode' l  and Exper imental  Val idat ion.  in preparat ion.

M e a n s ,  J .  L . ,  F a i ' l e y ,  H .  P . , S t e n h o u s e ,  H .  J . ,  a n d  K o h l i ,  R . ,  1 9 8 7 .  T h e
Leaching Character ist ics of  Spent Fuel  in Simu' lated Tuff ,  Basa' l t ,  and
Brine Groundwaters.  in preparat ion
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